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THERMOPLASTIC TRANSPARENT RESIN COMPOSITION AND METHOD OF 

MANUFACTURING SAME 

BACKGROUND OF THE INVENTION 

(a) Field of the Invention 

5 The present invention relates to a thermoplastic transparent resin 

composition, and more particularly, to a thermoplastic transparent resin 
composition which is resistant to shocks, chemically resistant, easily processed, 
and highly transparent The present invention also relates to a method for 
manufacturing the thermoplastic transparent resin composition in which, when 

10 performing graft copolymerization of a methacrylic acid or an acrylic alkylester 
compound, an aromatic vinyl compound, and a vinylcian compound in a mixture 
of a small aperture polybutadiene rubber latex and a large aperture 
polybutadiene rubber latex, both having a suitable gel content, a refraction 
coefficient is maximized by controlling the mixture ratio of these monomers, 

15 thereby realizing the advantages of the resin composition stated above. 

(b) Description of the Related Art 

Many various products today use transparent plastic parts for both 
practical reasons and to provide distinguishable characteristics to a product 
Examples include the plastic screen cover on a cell phone, a washing machine 
20 cover that enables the user to view the contents being washed, portions of the 
housing of a PC monitor, pager housings, the housings and covers of home 
appliances, etc. However, the typically used ABS (acryionitrile-butadiene- 
styrene) copolymer resin, although providing good shock resistance, chemical 



NSDOC1D: <WO 0O26298A1_l_> 



BNS page 3 



PCT/KR99/00101 

WO 00/26298 

The following are some of the me 

plastic materials: 

„ A method uang ttmsparent p*-t— nm. 

, A me « - ^ — — to " r 

• ,u S Paten. No. 3.787,522, Japanese Patents 
(po^methylmethaoylate) mm (US. Patent 

^ (EU '^ P Cn!rl-*— a t— 
- H~~«-"- d5hookrestetan oaa tro o m .e,npa ra , U re.r B 

nrth , NyreStete n,,o^ca te anaacesno t ^ » 

th« material also has problems reiatea f 
at low temperatures. Th,s matena. fe 

- 

■ — tr:-^— - 

■ I o patent No. 4,767,834, m 

U c «,, c h as methylmethacrylate, 

20 _ a patent testn in - — - - 

ln „ stance to 



BNS page 4 



MSDOCID <WO_0026298A1J_> 



PCT/KR99/00101 

WO 00/26298 

■ ,„ a „ effort to solve the above 
!,„ present invention has bean made at an 

lllclpos-anaa^oaotntan^.esa.e^ 
transparent resin com H room 

. .In o— dispiays h*h ^7 re „ good 
feature and tow temperatures. h,gh 

^ „in« and excellent transparency. 
„ p r ocessa b ««v.hi9hsurtaoe g toss.and ^ 

To achieve the above object the ^^^^ parts by weight of 
*„>nt resin composition composing 3-15 pan 
— — " - ~ ' ^portsbvwe.h.^apenure 

butadiene tubbet W 40,0 parts b, we,gh 

h or an acrylic acid alKylester compound. 15-30 P 
15 alM oster compound or an aery „ . ^n 

«ei 9 hto. an aromabc vinyl compound, and 1-20 parts 

compoUnd ' „ method of manufacturing a 

Further the present invention P-ovrdes a metnoa 

entre sinco m po S *n m *ding«testepso,a)produ ra nga 

m ermoplasbcbansparen«.es,nco „ ge particle diameter of 

, ,of7095% and a swelling index of t2-30 by reaebng 
eOO-1500 A.age,conten.o,70- 95A . ^ ^ 

ootad^ne a, 55-70'C us*g a polymenzabon a-tor. 



BNSpage5 



NSDOCID <WO_002B298MJ_> 



WO 00/26298 PCT/KR99/001 01 

4 

0 

aperture polybutadiene rubber latex having a particle diameter of 2600-5000 A, 
a gel content of 70-95%, and a swelling index of 12-30 by enlarging the small 
aperture polybutadiene rubber latex particles, and c) performing graft 
copolymerization at 65-80°C by continuously or separately adding 3-15 parts by 
5 weight of the small aperture polybutadiene rubber latex of step a), 5-25 parts by 
weight of the large aperture polybutadiene rubber latex of step b), 40-70 parts by 
weight of a methacrylic acid alkylester compound or an acrylic acid alkylester 
compound, 15-30 parts by weight of an aromatic vinyl compound, and 1-20 parts 
by weight of a vinylcian compound. 

10 

DETAILED DESCRIPTION OF THE PRESENT INVENTION 

In the present invention, when producing an ABS resin comprised of 
acrylonitrile having high chemical resistance, butadiene having good resistance 
to shocks, and styrene providing good processability. methylmethacrylate is 

15 introduced, and by controlling a content and mixture ratio of each component, a 
refraction coefficient of polybutadiene rubber latex and a refraction coefficient of 
a mixture of the methymethacrylate, styrene, and acrylonitrile, grafted in the 
rubber latex, are maximized. Accordingly, a thermoplastic transparent resin is 
manufactured having high levels of shock resistance, chemical resistance, and 

20 processability, in addition to excellent transparency. 

The thermoplastic transparent resin composition of the present invention 
is manufactured by graft copolymerizing, using an emulsion polymerization 
method, a mixture of a small aperture polybutadiene rubber having a particle 
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1.59 for the styrene, and 1.518 for the acrylonitrile. • 

During the graft copolymerization reaction, each component can be 
added all at once, or each separately (or partially for each component) in a 
continuous manner. The present invention performs the adding of components 

5 using both these methods. This will be described in more detail hereinafter. 

A method of manufacturing the thermoplastic transparent resin 
composition of the present invention will now be described. 
1) Manufacture of polybutadiene rubber latex 

a) Manufacture of small aperture rubber latex 

io 100 parts by weight of 1 ,3-butadiene, 1-4 parts by weight of a 

emulsifying agent, 0.1-0.6 parts by weight of a polymerization initiator, 0.1-1.0 
parts by weight of an electrolyte, 0.1-0.5 parts by weight of a molecular weight 
controlling agent, and 90-130 parts by weight of ion exchange water are added 
all at once, and reacted at 50-65°C for 7-12 hours. Next, 0.5-1.2 parts by weight 

15 of a molecular weight controlling agent is further added and reacted at 55-70°C 
for 5-15 hours, thereby producing small aperture polybutadiene rubber latex 

having an average particle diameter of 600-1 500 A, a gel content of 70-95%, 
and a swelling index of 12-30. 

As the emulsifying agent, it is possible to use one or a mixture of two or 
20 more of the following: alkyl aryl sulfonate, alkali methyl alkyl sulfate, sulfonated 
alkylester, fatty acid soap, and rosin acid alkali salt. As the polymerization 
initiator, it is possible to use a water soluble persulfate or peroxy compound, or 
an oxidation-reduction compound. The most suitable water soluble persulfates 
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are sodium and potassium. For a fat soluble polymerization initiator, it is possible 
to use cumene peroxide, diisopropyl benzene hydroperoxide, 
azobisisobutyronitrile, tertiary butyl hydroperoxide, paramethane hydroperoxide, 
and benzoyl peroxide. For the electrolyte, it is possible use one or a mixture of 

5 two or more of the following: KCI, NaCI, KHC0 3 , NaHC0 3 , K 2 C0 3 , Na 2 C0 3 , 
KHS0 3 , NaHS0 3 , K 4 P 2 0 7 . K 3 P0 4 , Na 3 P0 4 , KJiP0 4 , and Na 2 HP0 4 . 

An important factor in determining gel content and the swelling index of 
the rubber latex is polymerization temperature. The type of initiator used also 
influences these two characteristics of the rubber latex. 

10 b) Manufacture of large aperture rubber latex (small aperture rubber 

latex adhesion process) 

3.0-4.0 parts by weight of an acetic acid aqueous solution is slowly 
added over a period of one hour to 100 parts by weight of the small aperture 

rubber latex having a particle diameter of 600-1500 A , a gel content of 70-95%, 
15 and a swelling index of 12-30, thereby enlarging the particle size. Stirring is then 
discontinued and a large aperture rubber latex results, the large aperture rubber 

latex having a particle diameter of 2600-5000 A , a gel content of 70-95%, and a 
swelling index of 12-30. 

To provide shock resistance to the rubber latex, although it is possible to 
20 manufacture the large aperture rubber latex using a direct polymerization 
method (Japanese Laid-Open Patent No. 56-136807), a long reaction time is 
required and the gel content level that can be obtained is limited with this 
method. Accordingly, in order to produce a large aperture rubber latex in a short 
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, ^ in more detail with reference 
The present invention is further explained n more 

k q ..ti«7ed in various ways and is 
10 to „. Mowing exempt The invenbon can be uhfced 

no, intended to be confined to the examples. 

[Example 1] 
Manufacture of polybutadiene rubber latex 

a\ Manufacture of small aperture rubber latex 
, s I a„a t once toan.cn — 

mer , 2 parts by weigh, of rosin acid polassrum sal, as 
butediene as a monomer; W pans oy „a. olDa rtabv 

, , s oarts by weight of oleic acid potassrum aaH, 0.1 parts 
emu ,si*ng agen, 1.5 parts by ^ ^ ^ ^ ^ 

w . gra o, sodium carbonafe (f^CO,) as 
J0 po^ium hydrogen carbonate (KHCO,); and 0.3 parts by , 

. fTDDM) as a molecular weight controlling agent Nexl, a 
dodecyl mercaptan (TDDM) as a 

. .„ and after adding 0.3 pans d» 
,eaction temperature was increaaed to 55 C, 
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(1)Gei content and swelling index 
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[Equation sample X 

Gel contents = weight of insoluble port,on (gel) 

15 100 

[Equation 3] 

^index = v,eigmofswe«ed get/weight o. gei 
(2) Particle diameter 

» usinga Nicomp370HPL. , oMhe particle diameter was 

Using me above mennods, the ge, content of me part, 
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latex adhesion process) ' - 

Added to a reactor were 100 parts by weight of the small aperture rubber 
latex manufactured above. Next, at a stirring speed of 10 rpm and a temperature 
of 30°C, 3.5 parts by weight of an acetic acid aqueous solution were slowly 
5 added to the small aperture rubber latex over a period of one hour, after which 
stirring was discontinued and the mixture was left to stand for 30 minutes, 
thereby completing the manufacture of the large aperture rubber latex. The large 
aperture rubber latex obtained through an adhesion method in this manner had 

a particle diameter of 3000 A , a gel content of 90%, and a swelling index of 17. 

10 II. Manufacture of graft copolymerization material 

Added all at once at a temperature of 50°C to a mixture of 8 parts by 
weight of the small aperture rubber latex and 10 parts by weight of the large 
aperture rubber latex were the components of Example 1 shown in Tables 1 and 
2, i.e. 90 parts by weight of ion exchange water, 0.2 parts by weight of an oleic 

15 acid sodium emulsifying agent, 11.98 parts by weight of methylmethacrylate, 
4.52 parts by weight of styrene, 4 parts by weight of acrylonitrile, 0.2 parts by 
weight of tertiary dodecyl mercaptan, 0.048 parts by weight of pyrophosphoric 
acid sodium, 0.012 parts by weight of dextrose, 0.001 parts by weight of primary 
iron sulfate, and 0.04 parts by weight of cumene hydroperoxide. The mixture 

20 was reacted while slowly increasing the temperature to 73°C over a period of 2 
hours. 

Next, continuously added to the above mixture over a period of 4 hours 
was an emulsifying agent mixture of 70 parts by weight of ion exchange water, 
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0.4 parts by weight of an oleic acid sodium emulsifying agent, 35.92 parts by .. 
weight of methylmethacrylate, 13.58 parts by weight of styrene, 12 parts by 
weight of acrylonitrile, 0.25 parts by weight of tertiary dodecyl mercaptan, 0.048 
parts by weight of pyrophosphoric acid sodium, 0.012 parts by weight of 
5 dextrose, 0.001 parts by weight of primary iron sulfate, and 0.10 parts by weight 
of cumene hydroperoxide. The temperature was again increased to 76°C over a 
period of one hour to mature the mixture, thereby completing the reaction. 

A polymerization conversion rate of the obtained latex was 99.8% and a 
solidification rate of the same was 0.12%. A powder was obtained by solidifying 
10 the latex using a calcium chloride aqueous solution then washing the same. 

[Example 2] 

The same method as in Example 1 was used to manufacture small and 
large aperture rubber latex, and graft copolymerization material, but a 
composition ratio for Example 2 shown in Tables 1 and 2 was used instead of 
15 that for Example 1. 

[Comparative Examples 1-5] 

The same method as in Example 1 was used to manufacture small and 
large aperture rubber latex, and graft copolymerization material, but a 
composition ratio for Comparative Examples 1-5 shown in Tables 1 and 2 was 
20 used instead of that for Example 1 . 

[Comparative Example 6] 

The same method as in Example 1 was used to manufacture small 
aperture rubber latex and graft copolymerization material, but a composition ratio 
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for Comparative Example 6 shown in Tables 1 and 2 was used instead of that for 
Example 1. Large aperture rubber latex in Comparative Example 6 was 
manufactured as described below. 

Manufacture of large aperture rubber latex (direct polymerization 
5 method) 

Added all at once to a nitrogen substituted polymerization autoclave 
were 83 parts by weight of ion exchange water; 100 parts by weight of 1,3- 
butadiene; 1.2 parts by weight of rosin acid potassium salt as an emulsifying 
agent; 1.5 parts by weight of oleic acid potassium salt; 0.7 parts by weight of 

10 sodium carbonate (Na 2 C0 3 ) as electrolyte; 0.8 parts by weight of potassium 
hydrogen carbonate (KHC0 3 ); and 0.3 parts by weight of tertiary dodecyl 
mercaptan (TDDM) as a molecular weight controlling agent. Next, a reaction 
temperature was increased to 65°C, and after adding 0.3 parts by weight of 
persulfuric acid potassium as an initiator to initiate the reaction, reaction was 

15 performed for 45 hours while the temperature was raised to 85°C. A rubber latex 
obtained using this method was then analyzed, the results of which were a 

o 

rubber latex having a particle diameter of 3000 A, a gel content of 65%, and a 
swelling index of 31 . 

[Applied Example 1] 

20 Added to 100 parts by weight of the graft copolymerization material of 

Example 1 were 0.1 parts by weight of an activator and 0.2 parts by weight of an 
oxidation preventing material. Next, using a biaxial extruding mixer, pellets were 
made from the graft copolymerization material and added components in a 



MSDOC1D: <WO 0026298A1 Jj> 



BNS pag© 16 



WO 00/26298 PCT/KR99/00101 

15 

cylinder oven set at 210°C. The pellets were extracted to make samples, and . 
properties of the samples were measured, results of which are shown in Table 3. 
[Applied Examples 2-8] 

The same method as that used in Applied Example 1 was used, but 
5 instead of adding the materials to the graft copolymerization material of Example 
1, the powder manufactured according to Example 2 and Comparative Examples 
1-6 was used for Applied Examples 2-8, respectively. Results of analysis are 
shown in Table 3. 
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Although preferred examples of the present invention have been 
described in detail hereinabove, it should be clearly understood that many 
variations and/or modifications of the basic inventive concepts herein taught 
5 which may appear to those skilled in the present art will still fall within the spirit 
and scope of the present invention, as defined in the appended claims. 
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WHAT IS CLAIMED IS: 

1 . A thermoplastic transparent resin composition comprising: 
3-15 parts by weight of small aperture polybutadiene rubber latex; 
5-25 parts by weight of large aperture polybutadiene rubber latex; 

5 40-70 parts by weight of a methacrylic acid alkylester compound or an 

acrylic acid alkylester compound; 

15-30 parts by weight of an aromatic vinyl compound; and 
1-20 parts by weight of a vinylcian compound. 

2. The resin composition of claim 1 wherein the composition further 
10 comprises 0.2-0.6 parts by weight of an emulsifying agent, 0.2-0.6 parts by 

weight of a molecular weight controlling agent, and 0.05-0.3 parts by weight of a 
polymerization starter. 

3. The resin composition of claim 1 wherein the small aperture 

o 

polybutadiene rubber latex has a particle diameter of 600-1500 A , a gel content 
15 of 70-95%, and a swelling index of 12-30. 

4. The resin composition of claim 1 wherein the large aperture 

o 

polybutadiene rubber latex has a particle diameter of 2600-5000 A , a gel content 
of 70-95%, and a swelling index of 12-30, 

5. The resin composition of claim 1 wherein the methacrylic acid 
20 alkylester compound and the acrylic acid alkylester compound are 

methylmethacrylate. 

6. The resin composition of claim 1 wherein the aromatic vinyl compound 
is selected from the group consisting of styrene, or-methylstyrene, o- 
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ethylstyrene, p-ethylstyrene, and vinyl toluene. • 

7. The resin composition of claim 1 wherein the vinylcian compound is 
selected from the group consisting of acrylonitrile, methacrylonitrile, and 
ethacrylonitrile. 

5 8. A method of manufacturing a thermoplastic transparent resin 

composition comprising the steps of: 

a) producing a small aperture polybutadiene rubber latex having an 

average particle diameter of 600-1500 A, a gel content of 70-95%, and a 
swelling index of 12-30 by reacting butadiene at 55-70°C using a polymerization 
10 initiator; 

b) producing a large aperture polybutadiene rubber latex having a 

particle diameter of 2600-5000 A , a gel content of 70-95%, and a swelling index 
of 12-30 by enlarging the small aperture polybutadiene rubber latex particles; 
and 

15 c) performing graft copolymerization at 65-80°C by continuously or 

separately adding 3-15 parts by weight of the small aperture polybutadiene 
rubber latex of step a), 5-25 parts by weight of the large aperture polybutadiene 
rubber latex of step b), 40-70 parts by weight of a methacrylic acid alkylester 
compound or an acrylic acid alkylester compound, 15-30 parts by weight of an 

20 aromatic vinyl compound, and 1 -20 parts by weight of a vinylcian compound. 

9. The method of claim 8 wherein the methacrylic acid alkylester 
compound and the acrylic acid alkylester compound are methylmethacrylate. 

10. The method of claim 8 wherein the aromatic vinyl compound is 
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selected from the group consisting of styrene, cr-methylstyrene, o-ethylstyrene, 
p-ethylstyrene, and vinyl toluene. 

11. The method of claim 8 wherein the vinylcian compound is selected 
from the group consisting of acrylonitrile, methacrylonitrile, and ethacrylonitrile. 
5 12. The method of claim 8 wherein in step c), a total refraction coefficient 

of the compound, excluding the polybutadiene rubber latex, is between 1.510 
and 1.526. 
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